Abstract. We determined the variations in seismic structure beneath southern California by using a tomographic method of inversion on teleseismic P delays recorded with the Southern California Array. The algorithm employed was a modified form of an Algebraic Reconstruction Technique (ART) used in medical X-ray imaging. Deconvolution with an empirically estimated point spread function was also used to help in focusing the image.
Introduction
The Southern California Array consists of approximately 200 stations distributed over a 400 by 500 km area. With this array it is possible to investigate local upper mantle and crustal structure using teleseismic P arrivals. The first such study (Hadley and Kanamori, 1977) determined that PKIKP arrivals from a single earthquake were 0.5-1.0 seconds early in the Transverse Ranges relative to other southern California stations. The anomalous region was thought to extend to a si•ificant depth because the delay pattern extended across the surface trace of the San Andreas Fault.
• refraction data suggested to Hadley and Kanamod that the anomalous region extends upward to about 40 km below the base of the crust.
Other studies based on P arrivals by Raikes (1980) and Walck and Minster (1982) determined that the anomalous region extends to at least a few hundred kilometers in depth. In this study, a large data set is used to construct an image of the upper mantle velocity variations beneath southern California. The upper mantle, to a depth of 500 km, is divided into blocks that are 30 x 30 km in horizontal extent and 50 km in depth. This discretization allows for significantly greater detail than did the previous studies. The inversion is done with a tomographic back-projection method. In a paper to follow, we will give a complete discussion of the tomographic method used, as well as a more detailed presentation of the results (Humphreys and Clayton, in preparation). The raw data consist of P, PKP, and PKIKP arrival times, with the direct P wave data taken from the study of Walck and Minster (1982) . Approximately 200 sources generate a data set of nearly 10,000 rays. The azimuth and ray parameter of each observation are calculated from the NEIS locations using the Herrin Tables (Herrin, 1968 
Results and Discussion
Results of the tomographic inversion are shown in Figure  1 . The most prominent feature is the high-velocity anomaly below the Transverse Ranges. This anomaly is a nearly ver-tical, dablike feature trending east-west. It is located directly below the Transverse Ranges and is deepest on the eastern side, where it extends to approximately 250 kin. The anomalous region is a maximum of about 3% fast, which contrasts with the 6% fast found for the subducted slab below Japan using a much coarser block size (Hirahara, 1977 ). An additional data set consisting of P waves from two regional sources confirms the results of the inversion. The rays intersect the Transverse Range anomaly at moderately shallow angles, and hence show that the anomaly is primarily due to velocity heterogeneity and not to anisotropy.
A common interpretation is that the kinematics of the Big Bend of the San Andreas Fault, in conjunction with right lateral displacement, results in north-south compression.
• fault patterns and earthquake mechanisms support this interpretation (Pechmann, 1983 
